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AHSTHA<'T 
SpC'cimen~ of skin wen· obtmned !rom :!5 human fNuse" ramnng 111 t•rown rump length 
Jrnm .fi 19.J mm festimatc>d ge~tational age 61 1;)1 days). Thev "ere> pul"c' lnbded 111 'l!ro for 
1 hr with 3H-th\ midine and labeling indices determined. The range of cpidt•rmnl Jnlwling 
indic·esextendecl from 1. 1 11.7',. 
Rank correlation te~ting indicate~ that a~ errmn rump leng-th lagel 1nnt>a,.,t>~. lalwling 
index decreases. The labeling index abo \'Urie!-. in\erselv with stage of keraunizatwn . Similar 
ob:.erva t ions have been made by other, for leta! rat epidermis and ch•t·k embrvo ,kin. It i-. 
proposed that tontrol mt·t·hani::.ms during ep1dermal de\C~ lopment lt•ad to the formation of 
keratin precursor molecule::. and the <·on<-omitant inhdmion or D:"\A -.vnthesi,.. 
Serri <1nd :\lontagna [I I 111 gC'IH'ra l agreement 
wll h other~ [:! I J de,;crihe the de\ elopment ot 
human fetal epiderm!" as J>rnt·eedmg frnm a single 
layer of cell« to u double layer by the -lth week. 
becoming mult iJa,·ered with the de\C.•)opment ol an 
inte rmediate layrr 111 the 10 J:!th 11eeb The 
~pinou~ laver rorms in the l6 20th week:, und at 
abou t thi,_ time ke ratohyaline granule!-. lwconll' 
e\·ident. The periderm gradual!~ di!-.uppear::. Hfter 
the 17t h werk and n ~tra t um cnrneurn •~ forrnecl. 
Datu roncernin!{ the labeling inrlt>x of tht> lwsal 
cel ls in l he human fetus a re limited wan JH-week. 
t:m mm crown- rump !C R!length ~perimen li1 I in 
which Gerstein found n labeling index of .i.:!',. 
Since nne report givp~ t h£> labeling index in normal 
adult skin a~ .J.9 , 161. there elm's not appe<u to he 
an appreciable difference between fetus and adult. 
Howe,·er. Gerst<.'in pointed out that addi t ional 
investigation::. at cliiTerent penods of ge!'.t at ion w<.'re 
necessarv to d€'lermi ne tlw labelmg index through-
out fetal life. 
Earlier studieR of chick embr)'O [61 and fetal and 
neona tal ra t ::.kin (71 indicate that epidermal 
labeling index peak" a!-. diff£>r£>nt iat um orrur~ and 
diminishes as a t·orniried surface forms. Tlw prc•s-
ent s tudy was designed to determ111e '' het her or 
not labeling ind<'x falls as keratinization m't'ur,; in 
fetal human ~kin in a manner c:omparahle w1th 
chick emhrvo and fetal ra t ,kin,, 
Labeling · mdex is derined as the pen·Pnt age of 
basal cells labeled: gnmth ""' t he m·er<l ll irwn•aM• 
in cellulantv: ditlerenuauon a~ the ntolugic 
changes leading to and irwolved in the form at 1011 ol 
the Yarious epidermal strata mdudm:! the ~tratum 
corneum; and cornification a:- t he prndurt inn of a 
micro!-rupicall.' e' iclent. amorphou~. ,;urlat·e layer 
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Co/lec-tum of tisMie. Tissue was nbtainrd -.hortl.\ 
alter the fetus was del1vered either b.\ -.pon t aneou~ 
f .l sped men, I or su q;ital abort ion. In two llh•tnnre;. 
dw mother had had rubella . In general. the kin 
was obtained from the rilllag-e. either towurd the 
,·ent ral or the dorsal dependi ng on the ~peci men. In 
:1 instance!-. the sktn was tnkrn trom the -.calp. 
head. or hack. Informed consent to use the tissue 
was obtained in conformance with the "lational 
ln::.ti tutes ol !Jealth guideline's. 
Prepnmtion of tis .... ul' and or}.!nn culture method .... . 
The t is,ue wa,. placed 1nto Hanks' balanced "all 
~olut inn IH HSS j. [Grand b la nd Hiolog-ital Co. 
(;rand bland. :\c\\ York!. t·ut 11110 pieces .l x :1 x:! 
rnm. and transferrt'd onln ravon acetate sup ported 
hv a gnd 111 a culturr di:-.h ront<lllllllg 1\Iimmal 
E~!-.('nt iul :\I ed 1um [(;rand Island Hiolngiral Co. 
Crand Island. :\e\,. York I and :!ll' hnr,c• serum 
adjusted to pH 7. 1 with :\aHC'O, . To thi~-o wa::. 
added a volume of ' H-thymidine lsp art £Ul: 6.7 
C'i/m\1 1 [:\e" England :\u!'lf:'<lr Corp. Hnstnn. 
:\lass.! to pr<l\ idr a <·nnl'entration of 1 IJ('I ml nt 
medium . Tht• ll:-oslll' \\a~ irwuhated !'or 1 hr a t :\7° 
in9.Y . 0 1 • ;,•, CO, 
Autoradtfl#rapln and m unt 111~. AI ter uwu bat inn 
the tis:-ur wa:- w<hlwd 111 H HSS. tr xecl in Ill ', 
neutral bullcred lormalin for ~-! hr or lnng!'r. 
dehvdrnt£>d. embedded 111 parallin. and ~ect1oned 
at :\ IJ. One~('( or ,.Jide!-. \\as stained with bemiltOX · 
ylm and eosin and a sen111d s(•t ''a" prq>Hrc'd for 
autort~diograph~ with 1\ odak :\TH-:1 l'mulsion. 
The sl1des were de\t>lopNl Hfter 1:! II da~,.. and 
,tUIIWd with hemnlum and tl.l.). eo..,lll. Everv 
th ird se!'!ion was t·nuntecl ti.e .. there were inter\'ai:s 
of I) J1 het\\een sertwn' c·mmtedl. Count!' were 
made of :! . .lOll cell!- per spec·imen with th(• excep-
t ron ol I "'Pt'l'lmrns. and in dw:-ot- ht' tween 7:l0 and 
1 ,H!lO l·e)), Wt'l'e l'ountNI. Th!:' Ia he ling- llldil'C•s \\err 
plotted ns a flllll't 11111 ut (' R length t F'rg-. I J. 
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Ftc; . I l..tlwltnl( lll<ltn·~ 1e 1 u l tht :!.-, -pt·t·tmeth lt,l!·d 
111 thl' l'.thlt• and 111 tilt' urw 'lll't'tlllt:ll t A l report!'cl h\ 
(;N..,H·tn 1-·, I h . t'r"" n rump lt>nl(th . (n,.er- 'h"" laheltn~ 
tndc\ ,., .JI(l'lllltt,tl <tnd lll'lln.ttal r,tt ,.kin 11111 and 0'\.\ 
,..,ntht>'t' in term" c•l -.pt·l'ilit atll\11\ ''·age ul t·hirk 
emhn 11 -l>tn 1111. 
:\ lterol{ril ph' ... hm\ lllg "l't't rnn ... ol n .-.~,_.-,, liM. 10~. 
1!~. ;tnd I h.-, 111111 -.pt•t·rnn·n are "h"'' n rn Frgun·!. 
D el<'rmtna/11111 u/lf'laf.,l:l'. Crown rump length 
wa- lliC'<l"urc·d \\llh 11 nun rult• In the e\·enl thi,. 
wn,. not po..,,.,thlt•. foot length \\',h lllt'Ll,.llrl·d and 
(' I{ lt·ngt h '' <h t lwn cll't t•rmnwd I rnm 1 hl' rhan,.. ol 
Shepard JH I Tlw-.t• mt·a-.m<·nlt'lll'- rould hl• c·on-
,·ertt•d to a:!e. hut agl' ''il" not lht·d in thi~ papN. 
C'rtl\\11 rump lt•ngth-. an a la1rh iltTuratc· nw;t--ur<' 
ol ag<· w htlt• n·t'ollec t ton ol liht men.,lrual (H'rtod 
nHt\ not lw. 
Rani. 11''1111/.i. ( 'rtl\\ n rump lt:'ngth., wert- wnk('(l 
lrom -.mall<'"' '" largt•-..t and thl' laht•ling indil'!·-. 
wert• rankt·d lrom hi~tht--.,1 to Jmq•..,l Tlw null 
hqwtlw'i" that (' H ll'tl!!l h and lnlwltng mel ex an• 
unrelmNl ,, .. ,.. tbtl'Cithtn;.. :-.pl'arnutn ·,., rank rorrt·· 
!alton c·or-lllt'lt·tH. I' talpha ll'\PI .ll:il (:-j. :-.pt•n r-
man·.., ('OC'IIIl'tC'nl tp,l. l jfi~D /~t '\' llj. 
\\hen· D ,.., tht• dlllt'n•un· in ran ktng, lor labeling 
indt•\ <lnd (' I{ lt•ngth and ~ ,,. t>qual ro tlw 
numlwr ol r;mkrng~. 
HE~ ILl~ 
Crll\\11 rump lt·ngtlb and labeling inditl'" an• 
--ho\\11 111 till' I o~hlt•. In ont• in,.tance the OX\){<·n 
.,up ph 1 o t lw lt•lth had ht•t•n l'llt :ltl mrn earlier 
durin:! tlw pl.'rlorm;IIH'l' 11! a h1. -u·n·tlnlll\. I I em· 
t'\'<'f. tlw fl't u-. n•maim•d Ill utero during 1 hi, Jll'riod 
and llw lalwltng tndt•:~. ohtamed alter lahelrng m 
\'itro did tll•l <~PIW.Ir to lw dim ini,hed. 
l'lw tan!!l' ol till' lalwl!ng mclllt·~ 111 tlw pt•nod nl 
dt•\l.'lopmt•nl lrom 1:- t" 1!11 rntn tapproxlmatt•h 
Gl ].-,] tht'"' ,,a,.. 1.1 11.1:- '· Thl' llll'<lll lahelmg 
incll'\ ,, .. ,.,.-,_~l'!. '!..II'· Orw rnq.dll l"I.Jll'l't thattlw'!. 
rulwlla l'lhe,., aud tlw ~, 'Jl"n t aneotr,.. nhort Hllh 
llliJ,!ht ha\t' drllt•ruH lahelmg tndrt·e-- than thl' 
nnrmul abortion matt·nal The\ do not. Ead1 
rubt-lla t·a,t• \\ih d1nintlh e,·idenl .) ''rek-- lll'lorl' 
,1h11rl i11n, l'l ;H·t•tHal eulturt· 111 each """ ne!!<ltl\l' 
lor tlw 'iru,.. !-.p~:arman·,.. rank eorrelatron t·oelri-
c·rt•nt. dt•rh t•d from the rtl\\ data I :!.'i "IH't'llllE'Il,., l. p, 
I [li~J) ~~~ II]. IS •• 'i:l lp .1111 . 
Furtht·rm11re. tl till' data lor the ... km !Ukt•n !rom 
n•giun, otlwr than the nhettl!t' and lor t\\11 lllllt-11· 
alh lcl\\ la lwltng mcltt'l'" art• unHlll'd lor rt'<hllth 
"tatNI in tlw drscu,,1on. ,,, hec11mb .KIIfiH. l stng 
t lw rorrt·rlt d data tlw lullm' tng mean lahdlll;! 
1ndHt'" aud "tandard dt•\ 1ntttllh were ntlntlatt•d 
lor -.pt•t·tnu•n" l!,.,tl'd !or tlw 'Ire! 111 .)t h nHtnth..,· 
( • I{ lt•ngt h 
I'; 'II mm 
Hli t. l~ mm 
!Ill l!tlmm 
:lrd molll :1 
II h lllnlll'l 
.it h !1111111 h 
()(,..('1 ... ,Ill, 
:\lt•an lilhehn;! 
tnclex 
~~. 
~1.1 I 
:I, I" 
.!.till' 
I 111-1 
0 )'l 
l>l'tt·rnllll,lllttll nl 1 he ,1!!1' ol .t fetal "Jlt't'llllC'Il '" 
ott en dill1ntlt lwc .Hbl' reroll<•rtron ol the d•ll<· ol 
tlw l:t...t mt·n"l nwl pt·rmd nHt\ he itHil'l'llratt'. 
I rr<·~.ntlari 1 it•, 111 till' mu1-..t rual t'\Til' .mel hiPPd 1111! 
dunug JHl'l!llatH \ 111:1\ .ll...c•t ••nlu"e dt~t·umen t ,tlton 
ol tlw clatt• of l'<liH ept 1<111. C'nm n rump len)(l h,. art• 
utilil<·d rn th1,., ... tu<h· hl:'raust• tht,., phY:-tntl pnram -
ell·r t·an lw l'ihlh ntt·a,.,un•d :\loreon·r. 1 ht·n· "' a 
lntrh vlo:-<t·l'orn•lutlon ht•twt•en (.' I{ length and ngl' 
JH.H 1 dr ... prtt• the t'\l"ll.'tH e olmdividual dil lerent'l'"· 
l);ll ,tohlllllll'd lor lt-litl r:tt [I OJ and lor thl' thitk 
t•mhn·o Jill ,.,kin rndtnlll' that a hrglwr lt•\t-1 nl 
D~ A :-\ ntlw'i" l'\.l,..h at the ntht't ol d i tlerPn ltalllll1 
.mel ()" .\ '\Ill ht·'l" dl'rrt·n:-c:- to 1 hl' It \I:' I lound 111 
adult .. kin a ... 1 he pron•,, ul kernt iniza t ion lwt·om<'" 
e:-tnhlhht•d. The umpllluciP ol the lah~:ling melt•\ <II 
tlw Jll'ak nHt\ lw 10 llmt·, or morl.' than that louncl 
\\ht•n tlw lalwlmg tndt·'\ dimini,he,.. 
Onto would t·\pl'rt In ltnd a p<trallelt"m lll'l\\('('11 
human. rat. and rhttk t•pidl'rmi" The wnk l'orn·-
lation tt•,.t ha,t·d on tlw ril\\ data tndtrate' that 
"urh a relnt iorbhtp doe' exi-t. Tht· lalwling indt•\ 
or mttoltt' .ll'ti \11\ cl ill t> r.., in tiH· ... ktnlrum dtllt•rt•nt 
both .lrt'<l" 111 lahoraton illllmal-. and t hr, cltllt•r-
('lll'l' ha, lll'l'll ,.,hm\n tolw rl'lated to thl' memlwrol 
rell laY<·r" II :11. Thl' ,.,rnlp ,k111 h,, ... lt'\H'r t·rlllawr-
thnn ,.kt n lrom tht• thorn\ in the human lt•ru, . 
( 'on"NJllt•nth It, .., not ... urpr·,..ln)( that thl' Ill ol the 
dat .t lor t lw hark. lwncl. and "'ralp "P<'l'tnwn., totht• 
dntu oht;lltll'd lor nhnt)(l' ,kin i-. poor In addition . 
one \\nuld pn·..,llnll that an t•xtrenwh lo\\ '<lllll' 
nughl rndreate Jo,, ol \llillll\ ol thl' th,..\ll' For 
thl•,.,(• n •a ... on,.. till' data lor mnk' wen• rrl'nlntla tl'd 
altt·r dt•ll'tin~ tlw li!l - unci"' mm -.pt•tlllll'll" '"'''ell 
a .. tho,..t• ol lw.td . ,..talp. and hark ... km Tht> 
remaininl! :!0 :-pt•t'llllC'Il:- fo!iw a 11. ol ./">O.i(i \~hich 
... tn•ngtht•th tht ,,tlrdit~ 111 thPolh<•nl.'Cl dl'trt'<hl'tn 
lalwlin:..: indt•x ''it hint n·<hl' inC I{ lt•ru:th and agt>. 
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F IG. 2: A. Specimen H 1211. C R length il5.;'; mm. estimated 68 daYs. Tissue 1~ approximately :1 cells deep. B. 
Specimen H 1021. C R length 68 mm. esumated 76 davs. Tissue eonsist~ of a lmsal. an intermed iate. and a periderm 
layer. C. Spceimen H 11";0. C R lenl(th lOS mm. ebtimated age 96 davs. D. Spe<'imen H 98-l. C R length 168 mm. 
estimated age 128 days. The number nt •·elll> in the mtermediate laver ha ... inneased. E. Specimen H 1007. C R length 
IH.'i mm. estimated age !:Ill clays. Ti~~ue ha:. nnw clifferentiawd intn b<Nil. ~pinou~. granular. and wrnifled cell laver:.. 
Arrow" indicate labelt•d hasal tt•lls: C. cornilit'd l'<'ll layer: G. granular l'Cll laYer. Ten-u ~ealc apolies to 1111 
phntngraphs. 
The rete~ting of the data in thi:- wm· doe" not altrr 
the importance of thr nnginaJ r<H\ datil whirh i" 
!iil!nificant at the .Ill le\'el ot conlidence. The t~ pi:' 
of run c obtained b~ Hothherg and Ekel Jill Hncl 
Stern. Dayton. and DuE>ry 110 I for 1 he chick 
embryo and the r<lt fptus r<lll he titted to the 
prpsent da ta verv nicely t Fig . 11 . The ,.,tngle 
specimen of abdominal skin from c:ert-tein J;"t 1 can 
he included in the graph and would tit 
\\'hy ,·nlut>~ lor lahelmg- mdl:.':>. as h1gh as tho:-(' 
lnund in the ehtck and rat at tlw on~rt ol difll'rentl · 
at1011 were not found 111 the human fetal :-kin is not 
known. Howe,·er. the longer ge:-wtinnal penod 
mav n·l1ect a,..["'' er rate 1! gnm th and dtllerE>ntta-
tion ol the "kn1 in man . Once keratinization has 
b('en Pstahlished. as in adult man. the dillerC'nce 
lrom rat "km is not ;.o great. H('pnrted lahelin g-
mdtn•s ol ,..ktn lrnm dtffE>rent bodv regions u~lng­
'arwu" lahelinl! tE'chnique!; and t'OLtntin~=: methnd;. 
rang(' lrorn ll. ' Ill' , [H.l:\ llij. Tht' ;.tudtes in 
1\ hich methods mn:.t doselv r('semhling ours a re 
uu ltzt'cl. report lahl'lm~: indire,., rangmg trum 
:!.0 ;!,(j and O.R :l.:!' with respertin• U\erage, of 
1..1/' • and :! .. 1 lor normal adult human ski n [II. 
l8J. The labeling index ol the olde-.t fetal ~pecimen 
rl'pone<i hC>re ts :l.:l ', ancl dn~el' correspond, with 
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TABLE 
'>umman of {l'tallahdrn~: data 
''"'m'" I Cru"n F•••l kn~l h 1 n•mp Sper&al note, number ltnl(lh 
llfi:l lj"' .. , R !-lu , __ 
9K9 ;,o· 7.,-.. Sl 
llj"7 ;,,-.. j(l D&t' 
11:!1 ;.,,-,,.-, - ' I· - !"II! 
10:! I ()/{ II ;, 
.i() I li!l !Ui !-le 
970 7:1 111.0 () & (' ; scalp 
IIH\l HI' 1.1 () !-Ill 
!11 '1 Hi II U :-.e [hlonc.l suppl\ 
1'111 ft• r hrl 
iO:! !-JII lUI H Se 
h'r _, HI ~.-... ; Se 
I !Iii !lfi' !li.U D & C: head 
;,o-; lOll Iii. II SA 
9:11 101 I .~.o ()&(' 
;,[;1 101 I i.ll Sp hack 
.'iHO 10'- Hl.tl Se 
1170 IOl'>' 11.11 U&C 
";"(;; II:! 1.1.11 S ,\ 
i'';'( I:ll'> '21.0 ="!' 
;,o.; lltl ·>- -...... .. :-.A 
IOKH IIi: I :u tl !-le 
91'.1 
J 
lfiK '11.0 '>e 
.~ 1:\ lh:! :17.0 ::!A 
!fX)'j" I .'It& :19.0 s(' 
j"J:! WI 1:! .11 SA 
Special rwt!'·' 
R: rubt•lla 
Su: ... urtiun 
Se: ~ect iun 
SA ~Jl<>rlluneuu~ uhurtion 
r:,umutcd lrom loot lt•lll(th 
thE:>-c \aluc>-. 
The hur,..l of()'\.\ -.ynlhl'tlr aetl\it\ found <lh<Hll 
the lhth elm 111 ll·tal rat 'kin ma\ he due to ()'\,\ 
poh·mer!bl' lorm.lt inn nr to I ht· lormatl<lll ol sub· 
stant·e,., likP t•pidPrmall(rmllh factor [II[. It ''an 
mdut'ti\E' l'\f:llt lor tht• lllllliltlon ol epidermal 
diflE:renllt\llllll l'hl' detTI.'a'e 111 lillwl1ng 1ndex 
found 111 ne'' horn rat "'k1n retlecb an ulterre-latl<lll · 
shq> hetwec·n stall• of chllerenllatlon <tnd prolilera -
t iH• .JI'tl\it\ [10]. Tlw clt•neasl' in labeling acll\ltv 
lnllmlilll-( hl:-.tndllft•n•ntiation in rat fl'lu~ and chick 
embf\o mm he due to till' eoineidt·n t formation or 
actl\·ation ot chalont•. a D:'\A-s\nthc•sis mhihi tor 
[I 0,1 1 [. 
It appear, that chllt•r<•ntiauon a;. delml'<lln thl>-
paper ntt·ur-. durmg a pt•rwcl ol time in which D\:A 
,vnthe-.1:-. '" f1r-.t at a highc•r lt·\·c·l and then a lower 
le,·el. It ha .. been ... ugge:-ted that the drchnc 111 
mitntu· aclll'll\ "'the t>Hnt rl'>-pon;.ihle lor ror111ll· 
catum [HJ]. It i;. al-.o pos,Ihle that the lorma!l<m ol 
a cornllwd ... urh1n• Impedes tell m1grauon. t·au,Ing 
crowding and a rl.'dunwn 111 D:'\.-\ -.1nthet1c artl\ 
l.ah~hng 
,. "''""' [ l.ahPhn~ l) [)I null·• rank rank 
II.:! I :! 1.0 
-; ~-1 ., I ;, :!.·,_o 
-; 1.1 .I H :I 9.0 
-; ~:1 I 0 0.0 
11.7:! .-. I I 113.0 
:!.I:! ti :n 17 '2!-i\1.0 
1.!1!1 -; 1:1 11 :IIi.< I 
1.:1:. ~ .,. 
-·· 
II :!H9 (I 
7 . .-ll H ;, lli.ll 
ti .. ·,;, Ill !) 1.11 
:!.!1/'. II :1:1 II I :11.0 
I !I 1:! 11 1 • :1' li.:!."> 
;~.1-11 I' I HI 'I !l.ll 
l.fi:! II' IIi I ~.:,!;, 
9 :! I 11 1 :I 11 1 : I:l:l.:l.'i 
:i . .-•. -, IIi' II ;j :lO.:!;i 
1.!1 lfi I II :! 1.11 
.I_.-, I lh w I 1.0 
-;,Ill I!J h II I:! 1.0 
,; 12 :!O 1:! !'; E)LO 
!Iii :!I lh 'I 90 
U iti ~:! li .=; :!;)() 
I lh ,!:\ :!I :1 I 0 
I 19 :!I :!ll 16.0 
:1 .• 1-1 1 •r -·· :14 1.0 
11 , . It "' rno .. t hkch t hill llltl'rrelated changt•>- in 
[)'\.\ .lllcl proH·in -.\nth<•,.,,, .lrP inhert•nt 111 the 
"~''-ll'lll ol 111-.todillt•rt•ntwtlon nf th<· u-.>-ut• The-.c• 
change-. ha\e het•n shn\\11 tn ocrur durmg tlH' 
diltt•rtnti .ltion of tadpoll! >-hank l'pidermls and n111 
he nn·c•lerat('(l 1)\ till' aclnllm,tration of th~ roxuw 
[:!0 ]. 
\\'hdt• 11 '" puss1hlt• I hot the ba,.,alla\'l~r 1.., ;.uhJt't'l 
to lc•N lbal'k Inhillltwn from the more "uperflt'Jal 
la,\t•r-. [11 ]. 11 1>- nlso po-.sihle that the Initiation of 
>-\ntht•:-.1>- ol kern t in pr!'l'llr:-.or rnoleculE:s and the• 
dwnging of t lw le\'1.•1 of IJ\: A ,;ynt hrs1:-. nf t hr 
fo rmer!\ unch lll'rl'n t in ted ha~al t'e II:-. are t·oncoml 
tant c•\c•nt-. that occur d'lrllll{ ddlt-ren!l<ltlnn. 
rc•prc•sc·n t lllj! t·ont rol mC'chanism::; im oh ing reph-
t·a t l•H1 nnd t rnn;.lntlnn. 
l'ht> lt>t.tl matt:mtl v.u' obta ined lrnm the Central 
l.ahorul<lr~ lor Hunwn Emhr:,:nlol(~. Uepartmenl nl Pl'di· 
;H m·, s,·hnnl ul \ lt•cbnnt-. l 'nl\·er"ll' of \\ a'hllll(tnn 
The author llhlll's tn thank Sh1rlP\ Harmon. Linnea 
t>n' Inn .• Jarwl lhwn. -lal'k Ho~ kin: and Or .Joseph 
....,,.JI\,Urll lor thl•& r lrthnlrala-.slslant·e. 
:?.i'l THE .JOl'R:"AI OF 1:"\ EST!C.ATI\F: OEHMATOLOG\ 
m-:rERE:\n::--
Sem F. :\lontn)!na \\. rtw 'trurt urc ;md IIHH'I ion ol 
the l·ptdcrmt~ i'l'dt;ll r Clm \nrt h Am ":!II';- \Ill 
Hili! 
1 Pmkus F: The dt>H•lopment ol the mtPI('Unwnt. 
\l anual ut Human F.mhrYnlng\ Edttt•d II\ F 
Ke1h.:l. Fl' \!all Ph•lnddphta. ,JJ> l.ippmn•t t. 
HI Ill 
:1. Broman l :'\urmalt• und c~hnnrmt• Ent ''it klung db l\l('n~l·ht>n. \\ etsb;tden .. IF Her;: mann. WI I 
Kraflw .): !Iuman F:mhnnlo)!\ :'\t>\1 YurJ... Paul H 
llot·lwr. 1!1 1:.! 
l c;t>r-.tl'lll \\ ('ell prnlitcrcl\11111 Ill human l~tal 0:\lldt·r-
lnt, .. J Ill ' l''l Dt·rnurtnl ;,-; :.!ti.! :.!fi.-, , l ~; 1 
li Epstl'tn \\'1. \laiharh HI C't!ll rt•IH'~\al ;n,_hutnnn 
t'Jlldt·rlllt>- An·h llt·rmutul U.!: I h.! I h.~. 1 J(,., 
Bf.'\l'r \\'II lt·dl Harulhuok ul Tahlt•, lnr l'rnhahdll\ 
and ~tattstl\,.. . St•t·uncl Erhrtnn t'lt•\cluncl. Ohtn 
I ht Cht•nllral ('urp. l!lh~ 
l<. :--ht·pard TI-l ( ;rn\1 t'l and dt•\ l'lnprnt•nt nt !ht· ~uman 
emhnn <Jnd lt:tu,. Endnnint' and ( ;erwt I<' Dt,t·thi!" 
nl ( 'htlclhnud Ecl11t>d h\ 1.1 C:ardnt·r l'hi!.ldt:lphia. 
\\ B ..,aumlt·r-. Wti!l. pp I ti 
!I :--tn•t•lt·r (;I. \\t•t~:hl. .-ittllll( ht:t)!ht . ht·ad , j,p, lout 
lt·ngth and mt-n,trual a;.:t· n! tht• human t·rnhn·o , ( unt rih Emhrvol :\,, ,-,~. 11 · 1·1'1 i';tl. W:!ll 
)II :-.t!'rn Ill , l ht\l<Hl 1.. DuN·\.) Tlw uptakt• o! trittlltt'CI 
th\mldil1t;lw tlw dor~al t•ptclt•rmt' 111. till' lt•wl anrl 
Ill'\\ h••rn rat ..\11;\1 Hl'l' 1';11: :!:!:, :!:i l HI-I 
II. l{uthlwr!( S. F.kel I \1 \anatton 111 ))\;\ ' .'ntht•>-i,. 
\\lth aJ(t' 111 rhit·k l'nthrvo sktn . .:--.atllrl' t l.nndl 
.!.!\1 .. >·11 II:! l~fil 
I '' Chn,tnphl·r• E. l.aun•m·1· EB. l{t•giunal \ 'i\rtatlurlS tn 
mnust• skm. quantttauun ul t·pidl'r~llal cumparl 
mt•lll• 111 (\\11 dttlt'n·nt hnrl\ 'Itt'• . \ lrtho\\' \ nh 
!Zl'ilpathnl! 1:.!::!1:.! :.!:.!:.!, 19';':1 . . 1'1. ll t't>IIPII :\1 (: al.md 1': ('l'll popu lat11111 kHWtll'" 111 
human t·ptdt·rmt,.: tn l'llro a\lturadiu!!raphtl' ,1\t<h 
hv dnuhlt· lnlwhng 1m·thod .J lm•·•t Dermatnl 
~•li 1:.!~> 12~1 I ~17 I 
11 1\,thn (;_ \\t•tnstt·lll (;JJ. Fro-t I' 1\ull·ttt·,ol humnn 
t•pichmnal n·ll prnlih'rut 11111 clturmd 'anal ion . . ] . 
lll\ l'"' l>t•rmatol :,\1; 1:>!1 Hi:!. I !IIi" )~> . \\ l'111,lt·tl1 (;)), Fro,t P Ahnorm;tlt·dl prnltlcrattllll 
111 Jl""na•t' .) 111\l•,t 1 ll'rmatol ;,n . .!~>l :!~>!1. Hit>:' IIi. ll~t·rwn \I. \t·htl'll (;, (;,tland 1' : AutoradtnJ(raphtt' 
anah>-t,.. nt n ·ll kint·ttt' 111 human normul l'lllclrr· 
!lll' mel ha,al n •ll <ilrt' ll\lltna ('unn•r Ht:,.. 
.1:1 ).!:I I.!';'. l'li:l 
11 La('hapi.'IIP .1~1. t:ilmi111 T : Tnt tated th~ midine lahel -
hnl( ol nurmal humnn l'JH<Il-rm,ll u:ll nudt•t A 
,·nmpanson in thl' ,illtll' suhit-rt--. ul rn 1' 11'11 and rn 
11tru ll'l'hnt411l'" Br .J Dt>rnHilnl t-1 :lim IHii. HliW I .'I. I ll·ll E \la1had1 II A l·umparisnn ol 1n I'lL'" and rn 
11trr• nwthnd,. nl tnt·nti lnn;.: human t:ptcll'rmal 
n·lb m ll'\A ,\nthl·~is Hr-J lll'rnlfltnl "!li::1Uii ;,o;, 
)!I';:! 
"' Huthlwr;.: "· Ekt \'\\ \\unttt .trt , \11\ 111 tht· rht<·k 
t·mhr\'" l'lllth·rmi,... ,,tun· 1 L•:ndl ::?lti: t:ti'•:!. l~lBI 
.!0 \\ n •ht '-'tstl'r \II 1):\,\ -mthl·~h dunn~: dtltt>n•ntl<l 11~11 nl tadpnlt· ~hunk l'piclt-rmi, . • ] Exp Zoul 
li"li;..!.l, -=~•h. l!l';':l 
